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In the context of another investigation we generated the 
enolates 5 from the cis-substituted dioxolanes 4. Methyla- 
tion of 5 led preferentially to the isomer 6. Hence, the 
conversion 4-6 corresponds stereochemically to an‘inver- 
sion. Obviously the terms inversion or retention are not 
relevant here, rather the enolates 2 and 5 exhibit a ten- 
dency to undergo “contra-steric”r21 alkylation cis to the 
neighboring substituents on the dioxolane ring (C02CH3 
in 1“)  and R in 5 ,  respectively). 
4 5 6 
a R = CH3- 665‘0 
b R = CHs-CHz- 83% 
c R CH -CH- 33% 
\;/ 
The sterically homogeneous 4a was obtained in 72% 
yield from methyl trans-2,3-epoxyb~tyrate[~I by reaction 
with SnCI, and acetone (molar ratio 1 : 0.2 : I) in CCI, at 
-35°C. After deprotonation of 4a at  -78°C with lithium 
diisopropylamide (LDA) in tetrahydrofuran, methyl iodide 
was added (molar ratio I : 1.1 : 1). In the mixture of 6 and 
7 obtained after warming to room temperature in all cases 
the diastereoisomer 6 with cis-orientated methyl groups 
(I3C-NMR at 6= 19 ppm) predominated over the isomer 7 
with trans-orientated methyl groups (I3C-NMR at 6 =  22- 
23 ppm). These structures were additionally confirmed by 
comparison with 7b[,] and 7c prepared by other routes. 
The stereochemical result of the alkylation should be inde- 
pendent of whether 4 or its trans-isomer is used as starting 
material. Thus, as expected, a sample of 4b (ethyl ester), 
which contained 20% of the trans-isomer, afforded 90% of 
6 and 7 in the same ratio 91 :9, obtained for stereochemi- 
cally homogeneous 4b (ethyl ester). 
Enolate 5a could be hydroxyalkylated by acetone to 
yield 8 in 85% yield. In this case only one isomer, whose 
relative configuration has still to be determined, was ob- 
tained with a diastereoselectivity of > 98%. 
The reason for the “contra-steric” course of the alkyla- 
tion is not certain. It is likely that the enolate 5 has the 
conformation 9 in which the methyl group (a) and the R- 
residues are maximally separated from each other so that 
the direction of alkylation is determined by the methyl 
group (b). 
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As part of our work aimed at the synthesis of molecular 
receptor molecules for urea we have recently described the 
first crystalline complex of urea with a macrocyclic poly- 
ether, viz. [18]crown-6 1[1,21. 
In order to check whether the stability of urea com- 
plexes can be enhanced by protonation (at the oxygen 
atom[”), we synthesized complexes of 1 with uronium ni- 
+ x ~ ~ 0 2 c H 3  
7 
88 : 12 
91 : 9 
>95  : <5 
trate (1 : I), uronium picrate (1  : 1) and uronium p-toluene- 
sulfonate (1 :2) and a complex of benzo[27]crown-9 2 with 
uronium perchlorate (1 : 1). The two title compounds were 
investigated by X-ray structure analysis a t  168 and 269 K, 
respectively. 
In neither of the two cases is the site of protonation af- 
fected by complexation. A very interesting feature of the 
structure of 1 .uranium nitrate ( 1 / 1 )  is the rather unusual 
conformation of the polyether ring (ag’a ag-a a g + g +  
ag+a ag-a a g + g + )  which differs both from the centro- 
symmetric conformation of the macro-ring in the 1 .  urea 
(1/5) complex (ag+a ag+a g+g+a)  and from the centro- 
symmetric conformation of the crown in the 1 .S-tert- 
butylthiouronium perchlorate ( I  /2) complex (ag+a ag- a 
In the 1 .uranium nitrate (1/1) complex there are three 
N-H . . .O hydrogen bonds, namely between the uronium 
cation and the O(I), 0(2), and O(4) oxygen atoms of the 
macro-ring. The guest molecule lies outside of the plane of 
the crown ether (Figure 1). 
In the 2 uronium perchlorate ( 1 / 1 )  complex the binding 
between host and guest is completely different from the 
situation described above. The cation is totally encapsu- 
lated within the crown ether with its molecular framework 
almost coincident with the best plane defined by the crown 
oxygens. The polyether ring has the conformation asa 
a g - g -  ag+a ag-a ag-g- ag+a ag-a ag-g-  g-g-a,  
where “s” (synperiplanar) denotes the torsion angle of al- 
most O”, imposed by the benzo-substituent. 
All five uronium hydrogen atoms are used for hydrogen 
bonding to crown oxygens (Fig. 2). Although the confor- 
mation of the polyether ring is rather different from the 
conformation in the isoelectronic 2 . guanidinium perchlo- 
rate ( I / ] )  (asa ag+a 9-9-9- ag-a ag-g-  
ag+ . ) “ I ] .  
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Nucleophilic Substitution of Hydrogen in 
Nitroarenes by Phosphorus-Stabilized Carbanions 
having "Vicarious" Leaving Groups 
By Mieczysiaw Mgkosza, Jerzy Golinski 
We have previously described the vicarious nucleophilic 
substitution of hydrogen in nitroarenes by carbanions con- 
taining leaving groups at the carbanionic center"'. This 
principle is shown in Scheme 1. 
Y 
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Fig. I. Top and side views of the [18]crown-6.uronium nitrate (111 )  complqx 
in the crystal. P2,/n, a=20.304(9), b=11.604(6), c=8.181(3) A, 
8=93.95(4)". 
ag+a g+g+a ag-a ag-a),  the positions of the crown oxy- 
gens used in hydrogen bonding are quite the same relative 
to the central cation. 
Fig. 2. Top and side views of the benzo[27]crown-9~uronium perchlorate (I./ 
I )  complex in the crystal. Pi, u=  13.866(5), b =  12.585(7), c=9.926(6) A, 
a =99.59(3), 8=74.91(6), y =  116.52(3)". 
The results presented here show that crown ethers in 
complexes with polyfunctional organic cations can assume 
various conformations depending upon the type of cation 
and anion. 
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Scheme 1. Y = stabilizing group, X = leaving group [I]. 
We have now found that stabilization by phosphorus- 
containing groups offers particular advantages. As model 
compounds dimethyl a-chlorobenzylphosphonate 1 and 
chloromethyl(dipheny1)phosphane oxide 2 were selected. 
1 reacts with nitrobenzene in dimethylformamide in 
presence of sodium hydride to give dimethyl 4-nitrobenz- 
hydrylphosphonate 4a in 39% yield. In contrast, a 78% 
yield was obtained when the reaction was carried out in li- 
quid ammonia in presence of powdered sodium hydrox- 
ide. For the reactions with 2, potassium hydroxide in 
dimethyl sulfoxide (DMSO) was the most efficient sys- 
tem. 
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Table 1 shows examples. From these results it should be 
noted that the carbanions generated from 1 and 2 react 
with 0- and p-chloronitrobenzenes exclusively at unsubsti- 
tuted positions. No appreciable replacement of chlorine is 
observed, although it is strongly activated toward nucleo- 
philic substitution by the nitro group. This is strong evi- 
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